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HYDROLOGY AND ECOLOGY OF THE PILBARA: DR SEBASTIAN PFAUTSCH 


Picture: Carbon and Water Fluxes of Trees by Professor Derek Eamus 
of the University of Technology Sydney 


Dr Sebastian Pfautsch, Postdoctoral Research Fellow, Ecology and Ecosystem Science, 
School of Biological, Earth and Environmental Sciences, University of New South Wales 
addressed the February meeting on the topic “Hydrology and Ecology of the Pilbara”’. 


Research is being conducted in Victoria’s Yarra Ranges and a new project has commenced 
in the high country alpine area but the talk concentrated on research being conducted in the 
Pilbara, Western Australia. 


Large amounts of ground water are extracted in the Pilbara to supply water for the towns of 
Karratha, Port Hedland and Tom Price and also to lower the water table to facilitate 
mining. Ground water extraction in this area is the second most in Australia with 100 to 
500 GL per year being extracted. Karratha is a town of 12,000 people and it has no water 
restrictions. It seems everything is big in the Pilbara. Mines are big, and trains are long 


being up to 2 km with cargos valued at $2 million per train. Mixing plants combine the ore 
from different locations to provide the specific grades required by customers who are 
mostly in China and India. 


Research is looking at three sites. The Yule River bore field that supplies Port Hedland, 
Millstream Creek, and Marandoo where there is a large aquifer adjacent to a mining area. 
Here in an area of important Coolibahs the water table may be being lowered to 60 to 70 
metres below the surface. A picture of the site showed Mt Bruce in Karijini National Park 
in the background. 


The research is principally looking at the how Coolibahs obtain and use water. Whether the 
trees obtain water from the water table or from capillary water and whether, if the water 
table is lowered the roots will extend down is not known. Do trees change strategy for 
water acquisition depending on circumstances? The extent to which the extraction of water 
affects tree health and whether there are important threshold levels is being investigated. 


Views of the very beautiful Millstream National Park at Millstream Creek show dry 
spinifex to the river bed where there is a change to dense vegetation. Although it looks dry, 
water can be found here only 1.9m below the surface. Research has involved putting 
loggers in the dry country and creek bed as well as drilled into trees to measure flow in 
trunks. 


The flow in trees is measured by a technique using three probes. A heat pulse 1s applied to 
the centre probe and the time taken for the heated water to travel to the adjacent probe 
gives the speed and direction of flow. With a measurement taken every half hour there is a 
lot of data. 


Sebastian provided a lot of information on results so far, particularly on water use of trees. 
One graph showed sap velocity against relative humidity, air temperature and time of day, 
particularly with night, dawn and dusk indicated. One observation was that there appears to 
be a limitation to the maximum flow rate and continued increase in temperature does not 
result in a further flow increase. This is possibly a cell protective mechanism. Flow rate did 
not seem to be affected by cloud cover but went down when it rained. Flow went down at 
night but still continued which may have indicated that cell tissue was being refilled at this 
time when transpiration was less. Maximum flows were about 20 cm/hr. As might be 
expected, to maintain flow volume, flows get faster higher up as branches narrow. Work on 
Mountain Ash has shown that up to 300 I/day is required to support mature trees. 


Photos of electron microscope slides showed how sapwood vessels closed up to form 
heartwood as trees grew. They also showed that Mountain Ash had larger vessels than 
Coolibah. 


Doing this work might seem very interesting but at times there were challenges. It can of 
course be very hot and pictures were shown of frogs in logger boxes, ants in equipment, a 
huntsman spider shielding a lot of young and native bees which could not be prevented 
from nibbling on sweat pores and hairs. Exasperating challenges to people and equipment. 


The investment required to support the research was exemplified by the fact that eight 
people were needed over 24 hours for a week as well as expensive equipment to collected 
data on gas exchange in the canopy. 


Sebastian presented what is obviously important technical work in a very understandable 
way. While there is much still to be discovered the explanation of the methodology and 
results gained so far was interesting. 


Peter Dalman 


PETER ATTIWILL 
PRINCIPAL FELLOW, SCHOOL OF BOTANY, AND SENIOR FELLOw, 
THE AUSTRALIAN CENTRE, 
THE UNIVERSITY OF MELBOURNE 
FRIDAY 20™ FEBRUARY, 2009 


From Creswick to Cornell and back: forty years of forests, 
carbon, fire and students. 


This is a summary of the first of the 2009 series of lectures at The University of Mel- 
bourne, School of Land and Environment at Creswick. Peter Attiwill researched and 
taught forest ecology for 34 years in the School of Botany. He is now Editor-in-Chief of 
the prestigious international journal Forest Ecology and Management. In this seminar 
Peter reflected on his continuing journey through forest research and teaching from the 
early days at Creswick and the Forests Commission of Victoria, to the old Forestry School 
at the University, to Cornell University where he had a post-doctoral year followed by 
appointment to the faculty. 


Peter gave a brief history of the School of Forestry, set up as it was in 1910 by the Forests 
Commission of Victoria to teach forest conservation; forests were seen as a multiple re- 
source and needed to be managed with that end in view. Among its students was Crosbie 
Morrison (son Phil now teaches at Ballarat Grammar) seen in a 1948 photo of the Cres- 
wick Forestry Football Club. 


Peter traced the origin of the word "ecology" and the changes in its definition over the 
years. It began with the concept of fixed associations of plants which had to be described 
and included the idea of "climax" vegetation (which this writer grew up with at Uni in the 
1960s). It implied a stability and harmony. In 1955 researchers got away from description 
and began analyzing plants and soils, prompted by post-war plans in the UK to establish 
pine plantations — it was realised that certain nutrients were needed and you couldn't put 
pines just anywhere. 


The word "ecosystem" arrived. This looked not only at organisms but also their environ- 
ment and included the concept of trophic levels and the loss of energy through the se- 
quence of producer-consumer-decomposer. Such loss limited the length of the food chain 
and the size of creatures. It understood that solar energy and CO> were used. 


Research in Hawaii begun in 1958 documented the gradual rise of CO in the atmosphere 
over the years and that the seasonal pattern reflected a drawdown due to photosynthesis 
and an increase due to plant respiration — the two are practically balanced. So quantitative 
ecology was established, enabling long-term research. Plant and soil samples were pre- 
served for future analysis. 


This train of thought brought Peter to discuss our Mountain Ash — £. regnans. Bear in 
mind that this lecture was given a bare fortnight after the start of the horrific Black 
Saturday fires here in Victoria. This species is our tallest flowering plant, is fire sensi- 
tive and it forms forests which are dependent on fire to survive. Stands of Ash are all the 
same age — forest fires kill the trees, the seeds fall into the fertile ash bed and dense regen- 
eration ensues. 


In the 2002-3 fires | million ha were burnt in NE Victoria and another million in 2007. 
The loss of carbon was estimated at 50-200 million tonnes. Plantations enable a gain of 
carbon but only 11-13 million tonnes. So allowing big, intense fires 1s no way to manage 
the ecology of Australian forests. After the fires of 1939 it was learnt that there is loss of 
production and carbon storage, loss of diversity and more uniformity, an effect on water 
quality etc. So we should establish the concept of an Ecology of Natural Disturbance. 


Disturbance is common to all systems; it drives the cycle of renewal of community com- 
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position, releases resources and promotes nutrient recycling. Fire is integral to the manage- 
ment of Australian forests: if it 1s integral, it is not a disturbance. So management aimed at 
eliminating fire is a disturbance. A "long unburnt" forest is therefore not a good reference 
point. If you consider the evolution of our forests, adapting as Australia moved north over 
geological time, drying out, experiencing more lightning strikes and being managed by 
Aboriginal cultures, then fire is the norm and should be used as a management tool. 


Right now there is public debate over the destruction caused by last week's fires. We have 
allowed forests in National Parks to not be managed. Staff numbers have fallen by 80% 
over the last 30 years — we need to get foresters back in the bush and do something about 
the fuel loads. After the 1939 fires prescribed burns reached a peak in the 1980s and have 
decreased since — from as much as 450,000ha per year to as low as 1000ha per year. 


Peter discussed the Stretton report resulting from the inquiry carried out after the 1939 fires 
and pointed out how good its recommendations were — yet many were never implemented. 


This writer saw an article in an issue of The Age last week in which a considerable amount 
of the Stretton report was reproduced — and it read exactly as a description of the current 
fires. 


I leave you to ponder on the ideas put forward in this lecture. 
Carol Halll. 


Following this lecture Carol wrote to Phillip Morrison. This is his reply which we felt 
would be of interest to members. 


“The tragic fires are really a timely reminder of all the knowledge which white men living 
in the bush had accrued over 150 years and which now, unfortunately, seems to have slow- 
ly disappeared from our society. It 1s unfortunate that we will now be looking back at how 
people living in forests should have prepared and, I suppose, ask the fundamental question, 
‘should people live in Australian forests for lifestyle reasons’. 


In my early years I grew up 1n a Forest Commission camp north of Bairnsdale and remem- 
ber distinctly the importance of stocking the dugout with drinking water, food and candles 
as well as checking the blankets and 44 gal water drums, which hung as doorways/smoke 
traps, before each summer (+ cleaning out the biggest spiders was the scary part for an 
under 10 year old). The dugouts saved the lives of the people in that camp, and many oth- 
ers, in the devastating East Gippsland fires of 1964. 


The man mentioned in yesterday's lecture would have been my father Philip Tom Crosbie 
Morrison who had a career with the Forests Commission from the early 1950's until 1982, 
when he passed away. He worked in Gippsland, the North East, was involved in the Forest 
Environment and Recreation branch (which was started by the F.C. in the early 1970's, 
well before the formation of the mega-C.F.&L. type organisation. Ahead of it's time, the 
branch was dubbed the FEAR Branch by the onlooking traditionalists and non-believers in 
the F.C.!). He also lectured in and co-ordinated Natural Resource Management courses at 
Creswick. 

My grandfather, Philip Crosbie Morrison, was a radio broadcaster, print journalist, editor 
of Wildlife magazine, Chairman of the Museum of Victoria and first Director of National 
Parks. He passed away in 1958 four months before I was born, but I have happily lived in 
the 'Crosbie Morrison shadow' for my whole life. 
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To continue the saga, | am Philip Crosbie Morrison, too. I chose to study agriculture as, at 
the time, we were living at the School of Forestry where dad was lecturing and, apart from 
not wanting to be in lectures given by my own father, I was just busting to leave home. If 
we had have been living somewhere else I would have probably studied forestry at Cres- 
wick. 


My eldest son is Tom William Crosbie Morrison. (I am afraid we are a rather un-inventive 
lot when it comes to names.) He has enrolled at Latrobe Bendigo in their B.A.(Nature 
Tourism). He wishes to be a ranger and sees this course as the way of getting there. He had 
been focused (through his own choice and no parental influence) on entry into the Universi- 
ty of Melbourne's Associate Degree in Forest Management at Creswick, a highly practical 
field-based course. It was, however, removed from offering in April 2008, as it did not fit 
the new Melbourne Uni Model - this was devastating to Tom until he found the Bendigo 
alternative. Tom has also experienced the 'Morrison shadow' - when being employed by 
DSE last year the man interviewing him said "I had a great lecturer called Tom Morrison" 
and again in the Grampians when doing work experience with Parks later in the year. | 
suppose he will get used to it, as I did.” 


Phillip Morrison 


Members Night - Friday 5 June 2009 

The syllabus for the coming year includes a members night. 

Do you have an interesting observation or theory? Would you like to doa little 
research and report your findings? Members are asked to volunteer to 
present a short talk of up to 15-20 minutes . Please let a committee member 
know if you are willing to have a go - preferably by the April meeting. 


FIELD NATURALISTS CLUB OF BALLARAT INCORPORATED 
No. A0014919P ABN 13 150 403 135 


Minutes For Club Meeting 6" February 2009 


The president welcomed 17 members and 3 guests. Apologies from 11 members. 
Minutes of the December meeting were tabled and summarised in the Ballarat Naturalist. 
Correspondence. 


IN: 

FNC of Victoria: Membership Renewal, $65; Field Nats News, February 2009. 

Bendigo FNC: Whirrakee, December 2008 and January/February 2009 

Castlemaine Naturalist, December 2008./ Geelong Naturalist Vol 44 No 9, February 2009 

Trust for Nature: Conservation Bulletin, December 2008; Receipt. 

Bush Heritage News, Summer 2008/9. /Green Action News, Summer 2008/9. 

Royal Botanic Gardens board: Annual Report. /Warrnambool FNC: SEANA autumn camp 

Royal Historical Society of Victoria: Grant of $1000 from Victorian Community Fund — Hols- 

worth Local Heritage Trust for Wattles of Ballarat. 

e Bendigo Bank: Statement. /Roger Thomas: Subscription. 

e Ray Draper: Brolga Workshop, Sunday 1*' March 2009, 10 - 4 at Mooramong. RSVP to Sue 
Mud-ford, Regional Manager Trust for Nature by 26" Feb. 


OUT: 
e Lyndsay Fink: Thanks for donation of tripod. 
e Alice Knight: Congratulations on award of Order of Australia Medal. 


Reports 


Treasurer's Report: Opening Balance: $4454.11; Income: nil: Expenses: $66.28 (Guest 
Speaker: $16.28, Affiliations: $50); Closing Balance: $4387.83 


Wattles of Ballarat: Carol reported that all photos needed had now been taken and that the 
text had been checked. Carol had a draft copy of the text for members to see. 


General Business 
e Carol Hall volunteered to write the Sunday excursion report. 
e Wattles of Ballarat Sub-committee recommended to club that: 


i 500 copies of Wattles of Ballarat be printed at cost of $3801.60, less $1000 grant, 
net $2801.60. 


ii FNCB apply for a loan of $2801.60 from South East Australian Naturalists Associ- 
ation. 


Both recommendations were accepted on the motion of Denis Thurgood, seconded by 
John Mildren. 


e Reported that a Concrete Waste Recycling plant near Flaxmill Swamp: Department of 
Environment, EPBC compliance section called asking for records of sightings of threat- 
ened species at Flaxmill Swamp. John and Carol have gathered information which will 
be sent to Department of Environment and local residents objecting to the planning 
permit application. Further reports of Latham’s Snipe, Great Egret and Cattle Egret 
sratefully received. 


e Water flow in Burrumbeet Creek: Reported that John Gregurke attended a meeting of 
landowners in December and spoke in support of maintaining an environmental flow. 
Article printed in Ballarat Naturalist. Members asked to read article which will be dis- 
cussed a the March meeting with the intention of deciding if these views are to be 
adopted as official FNCB views and used in a submission to Central Highlands Water or 
other regulatory bodies. 


e Syllabus 2009-2010: Reported that most speakers have been confirmed. Claire Dalman 
contacted Star of the Sea Convent, Apollo Bay and was advised that there were no 
weekend dates available for a club camp. The possibility of a mid week camp was dis- 
cussed as the week Monday 22 to Friday 26 June 2009 1s available. About fourteen 
members indicated interest so it was decided dates in this week would be confirmed. 


e Attention drawn to Australian Natural History Medallion 2008 presentation to Ern Per- 
kins on Wednesday 11 March at FNCV Hall, 1 Gardenia St, Blackburn. Buffet meal 
6.30pm, ~$15, (RSVP 03 98779860 or email fncv@vicnet.net.au by 2 March). If you 
wish to attend the 8pm presentation only, booking is not necessary. Ern will speak on 
The Changing Forest. 


e Members advised of nominations required for Committee for 2009-2010. 
e Members reminded that for the AGM up to 12 slides or digital images on the topic “The 
Tree as Ecosystem” may be presented. 


Show and Tell: Greg Binns spoke on Orange hawkweed (Hieracium aurantiacum) which 
he had seen recently on the high plains and displayed a brochure and article in the Sydney 
Morning Herald on this invasive weed. He said it was now known at 125 Victorian sites 
and indicated that a diagnostic feature of the plant was long hairs on both sides of the leaf. 
As an aside Greg said the plants name came about because the ancient Greeks thought 
hawks ate it to improve sight. 


Field Reports 


Les Hanrahan: 7.1.2009 at Ballarat sales yards — Little raven dunking bread into a water 
trough to soften before eating. 


Tony Johns: Christmas-New year: At Colignan on Murray River in NW Vic — Kingfisher 
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and egrets, At Lamplough Reservoir between Avoca and Lexton — Family of babblers, 
restless flycatcher and fledgling, flock of wood swallows, 


Greg Binns: 10:40 am on 27.1.2009 at Glenpatrick — Many birds drinking and bathing at 
small dam including 7 species of honeyeaters, rufous whistler, spotted pardalote. This loca- 
tion is part of the Wimmera Catchment Authorities bird survey and had been visited previ- 
ously with few sightings. 


Greg Binns: 6.2.2009 at Pennyweight Park in Ballarat East - Many musk lorikeets in flow- 
ering gums. 


Claire Dalman: January 2009 at Nelson. Dead beached sperm whale close to shore, 5 
ereenshank on estuary. 


Val Hocking: Mid January at Tawonga Caravan Park near Mt Beauty — Large group of 
choughs in caravan park early and late in day. Also bell birds early in the morning. 


Carol Hall: New Holland honeyeaters drinking from open water. 
Fran Hanrahan: January - Fire in middle on Lake Wendouree. 


Denis and Elizabeth Thurgood: Beaufort - Large numbers of New Holland honeyeaters 
taking insects and drinking at bird bath also white naped honeyeaters. Elizabeth indicated 
she hadn’t seen so many New Holland honeyeaters. Carol and Les also commented on this 
increase. 


Helen Burgess: Five mudlarks drinking and standing in water during recent hot weather. 
Excursion Arrangements: 


Sunday & February. Members advised that the Bellarine Peninsula excursion has been 
cancelled because Margaret Rotheram advised that the dry conditions have affected the 
area. Greg Binns will lead a shorter excursion to the Creswick district water holes. Mem- 
bers alerted that if Sunday is declared a day of total fire ban that this excursion will be 
cancelled. 


Sunday I March from 1lam, Community Forest Day, Richards Picnic Ground on Glut Rd 
off Elmhurst — Beaufort Rd, Mt Cole run by BEN and Bendigo District Environmental 
Council. Includes bird watching, bush walk, music and speakers include MPs, ACF, 
VNPA and Local Tourism operators. Elizabeth advised she had contacted organisers and 
been advised that the aim of the day was a show of public support for a project to protect 
native forests some of which haven’t been logged since the 1880s and which are scheduled 
for logging this year. Members urged to go. Additional information expected from Hedley 
Thompson (BEN) didn’t arrive. 


Sunday I March, Brolga Workshop at Mooramong, 10am. No Charge. BYO lunch. 


Syllabus Item: Dr Sebastian Pfautsch, Postdoctoral Research Fellow, Ecology and Eco- 
system Science, School of Biological, Earth and Environmental Sciences, University of 
New South Wales spoke on research being conducted on the “Hydrology and Ecology of 
the Pilbara” including measuring of water flow in coolibah trees. He was thanked by Peter 
Dalman. 


Supper 


CALENDAR 2009 


March 


Friday 6 AGM and Members Images - Members are invited to bring along 
up to 12 slides, photos or digital images on the theme The Tree as 


Ecosystem. 
Sunday & Excursion: Blackwood - Leader, Dr Fran Hanrahan 
Wed 11 Australian Natural History Medallion 2008 Presentation to Ern 


Perkins at FNCV Hall, 1 Gardenia St, Blackburn. Buftet meal 
6.30pm, $15. (RSVP fncev@vicnet.net.au by 2 March) If you wish 
to attend the 8pm presentation only, booking 1s not necessary. Ern 
will speak on The Changing Forest. 


Friday 20 Monday 23 SEANA Autumn Camp at Port Fairy hosted by 


Warrnambool FNC. 
Tuesday 24 Committee meeting at Carol Hall’s, 7.30pm 
April 
Friday 3 Backyard Insects, Dennis Crawford 
Sunday 6 Excursion: Yarrowee Trail South - Leader, John Morrish 
Committee 
President ............cccccce sence Mr Peter Dalman 
Vice-President ................. Mr Greg Binns 
SECTELTALY .......seeccceeeceeeeeees Mr John Gregurke 
UT PEASUMEM, sss caarsiegsanssigaratst Mr Les Hanrahan 
Miss Helen Burgess................... Mrs Claire Dalman.................0.. 
Mrs Carol Hall ow... Mrs Val Hocking.................eecee 
Mr John Morrish .................:eeeee Dr Frances Hanrahan................. 
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Website: www.ballarat.yourguide.com.au Click on Local Info. Search Environment 


Meetings are held at Ballarat Horticultural Centre, cnr. Gregory & Gillies Sts 
(VicRoads 254 F8) on the first Friday of the month at 7.30pm. 


Excursions: Depart from Ballarat Horticultural Centre, cnr. Gregory & Gillies Sts 
(VicRoads 254 F8) at 9.30am unless otherwise specified. 
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